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ARIZONA (APACHE) TROUT RECOVERY PLAN SUMVARY

Arizonat r out were recogni zed as a uni que species nmany years before they
were officially described in 1972. Their distribution |a centered ia the
White Mountains Of east Central Arizona, on lands administered by the

Wi te Muntain Apache Tribe and adjacent Apache-Sitgreavee National
Forest. The principle reasonfort he decline of this native trout is

| oam of habitat aud genetic swamping by introduced rainbowtrout.

Recovery efforts center around 1) devel opi ng good methods of 1dentifying

pure popul ations of Arizona trout, 2) protecting thoae populations and

their habitata, 3) reintroducing Arizona trout Into historic water8 after

the nonnative epeciee have been eliminated, and 4) devel opi ng and implementing
| and managenent plane for the protection of Arizoma trout habitats.

This reviaed Arizona Trout Recovery Plan @ uperaedea the original plan signed
in 1979. It incorporatea new daca, including restorati on workonseveral
streams ON Indian and Forest Servi ce lands and prelim nary research on

determ ni ng Arizoma.trout purity. The comon name Arizona trout weeoriginally
used to describe Salmo apache, but the neweet American PFisheries Soci ety
publication of Common and SCientific Names of Fi ahee (Robins, et al. 1980)

uses Apache trout. This change has not been utilized In thia publication,

but will be made i n future revisions.
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PREFACE

The Arizona Trout Recovery Plan ham been devel oped by the Arizona

Trout Recovery Team to coordinate recovery efforts for this threatened
species. The basis of thisPlanis the belief that private, state and
Federal agencies charged with land and species managenent within the
historic range of the Arizonatrout are interested {m its preservation
and recovery. Using this basis, the Team has nade recommendations On

t he management of the species and its habitat that take i Nt 0 considera-
tion t he biological needs of the species. Ifthe recommendations are
followed, it la hoped that pure populations Of Arizoma trout will again
occupy many Of the streamsinthe \Wite Mountains Of Arizona.

Moat | and managers involved in the recovery actions of Arizoma trout
have reviewed drafts ofthis Plan and a few have expreaaed concern

over the economic effects of its implementatiom. Itshould be renenbered
t hat Arizona trout have astromg recreational potential that is now only
partially being utilized. Recoveryof the specieswill be followed by
delisting and its greateravailability to recreational angling. This
increased recreational revenue should do muchtooffset any actions
needed to protect Arizonma trout habitat.

This la the completed Arizona Trout Recovery Plan. It has been approved
by the U. s. Fish and Wldlife Service. It does not neceaaarily repre=-
sent official positions or approval a of cooperating agencies and itdoer
not neceaaarily represent the viewsofal | recoveryteak members, who

pl ayed a key role in preparing this Pl an. Thi s Pl an is subject to modi-
fication as dictated by new findings and chngea in species atatua and
conpl etion of tasks assigned in the Plan.

Literature citationa should read as follows:

U S Fish and Widlife Service. 1983. Arizoma Trout Recovery Team
Al buquer que, New Mexi co.

Addi tional copies may be obtained from either:

U.8. Fish and Wldlife Service
Unit 1

Denver, Colorado 80205

(301) 571-4656

U S FishandWIdlife Service

Regi on 2, Endangered SpeciesOfice
P. 0. Box 1307

Al buguer que, New Mexico 87103
(505) 766-3972
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PART | = INTROUDCTION

O der - Salmoniformes
Famly = Sal moni dae
Genus —-— Salmo
Species -— Sal o apache
| Taxonony
A. Distinguishing characteriatica: Body deep and conpressed; dorsal

dorsal fin Targe; spots on body pronounced and often uniformly
spaced, roundiah in outline, nediumsized; spots slightly snal I er
than in moatinterior o QoOSBMHMNS of cutthroat . Salmo clarki, but
more | i ke typical cutthroat trout tham the Gila trou trout, Sal o

- gllae. Yellow sh oryellowolive ground colors predominate, wvith

tints of purple and pink observable on fresh specimens, but no
red or pink lateral bend present. Dorsal, pelvic and anal fins
Vith conspicuouscream or yel |l owi sh tip. Yellow cutthroat mark
present. Vertebrae 58-61; pyloric caeca 21-41: acalea 133-172
(range of mean 146-158) in |ateral series and 32-40 (range of
means 34- 36) above |ateral line. Diploid chronmsones number 56
with 106 arms. Effects of hybridization with rainbow trout,
Salmo gairdneri can be detected (or auapected) om the basis of
the following characteriatica: man value of vertebrae counts
more than 60, mean scale counts |anme tham 150 in |ateral series
and less than 34 above lateral |ine. Meam pyloric caecal valuer
of more tham 32, end erratic spotting or coloration (2).

Nalidity: Althougnativetrout werekmowm fromthe Wite Muntains,
Arizona, nince 1873, they werenot described as a distinct species
until 1972 (9). Cope and Yarroy (5) described their specimens

col l ected from the Wwhite Riveru a variety of "Salme pleuriticua,"
the Col orado Rivercutthroat trout. Jordan and Evermamn (/) referred
t0 specimens fromthe headvvatera of the Little Colorado giver as
"Sal mo mykiss pleuriticua. MIler (8 and moat subsequent authors
(3,34, T0) tentatively referred to the native troutofthe Wite
uountain- as Sal np gilae. Miller (9) described Salmo apache, with
an original dratributlon in theupper Salt Rivar (Black sad Wi te
rivers), San Francisco River (Bl ue River) and the headwaters of

t he Little Col orado River, Arizona. Trout native to Oak Creek of
the Verde River drainage hadthe general appearance and spotting
pattern typical of Gila trout, andMiller (9) identified them

am 8. gilas. Additional u-ple- of troutfra Sycanmore G eek

(Agua Fria drai nage) werstentativelyidentified as hybrids by
Behnke, Minckley, ® ud MIler, supporting MIller's conclusiom (2).

Comprehensive informatiom On the genetic purity of geographically
i sol at ed popul ati oua of Arizona trout | S generally lacking. The
probl em | a twofold: First, it involves interspecific i nteraction



resulting in hybridization with the introduced S._gairdneri; furt her,
uni que sub-popul ations (races) of Arizonatroutmayexi st as a
result of isolation in disjunct watersheds or drainage systems.

The genetic purity on both aspecific and racial |evel la of

conal derable scientific value and both levels are diacueeed in

the plan. Therefore, although the terns “Arizona trout" or

"salme apache popul ationa" are uaed interchangeably throughout

the plan t0 cover both levels ofgenetic purity, it |a done for

the make of discuaaion and not in ignorance of the problem

[I. Life History and Ecol ogy

A

c.

Rel ative Abundance: The headwatera of the VWite and Black river
drainagea on the Fort Apache Indian Reservatiom contain the |argest
concentrations of Arizona trout. Larger streams (Bonita Creek,
East Fork Wit e River) nay carry several thousand Arizonma trout.
Poet winter popul ationa of 8. apache in small tributary streams
may be |eer than 100 individuals, While autumm nunbers are usually
4 to S times higher. Intermttent tributariee have feworno
year-long reaidenta, but may serve u spawning and nursery areas
dependi ng upon eclimstic conditions. .

Habitat Description: Published information concerning habitat
requirements Of Salmo apache is |inmted. Therefore, conaiderable
i nformation presented herein has been inferred from atudi ea of
other salmonids. | ntroducti on of exoti c salmonids (Salmo gairdeneri,
S. _trutta, and Salvelinus fontinalia) has reduced Arizoma trout
populations t 0 those existing mainly in headwater areas upatreem
from natural barriers. The environnent downstream from headwat er
springs la often harsh during winter, wth formation of anchor ice
and ice bridges. Harper (6) reported thene streams are subject

to extremes of |ow and diurnal tanperaturea. The atreama he
exanined had | ow pool-riffle ratlona, widths greatly exceeding
depths, With the majority of the reacher couaiating of riffler

ad runs.

Food and Feeding:Harper (6) found that feeding habits ofS.
apache in Bi g Bonita Creek onthe Fort Apache | ndi an Reservation
epended uponfish size. Fish 6 =9 cmlong primarily fed on

Ephemeroptera, whereas fi sh 15 cm and | arger utilized more
Trichoptera. Terrestrial insects Wware eaten by all size cl aeaea.
Utilizaeiom of Di ptera, Trichoptera, and terrestrial insects
changed with t he seasons. Fish 12.4 - 4-20.6 e | ong were
captured form Mamie Creek om the Apache-Sitgreaves Nat i onal

Forut exhi bited simlar feedi ng tendencies; however, ephemerop-
terans \ere wmore prevalent in the diet oflarger specimens than
those examined by Harper (unpubl i shed data, Arizona Game and

Pish Department.




D. Reproductiom: Few studies have been conducted oa Arizona trout

reproduction. Spawnlng i s known to occur from March through aid-
June and varies W th stream el evation. Harper (6) fouad redd
constructions commenced as water temperatures reached 8°C. Due
to the abundance of hybrid popul ations, it has been theorized that
the spawning period of Arizona trout is essentially identical to
that of rainbow trout, §. gairdmeri. However, Miller (9) and
Aadersen (1) suggested that hybrldl zat| oa may occur primarily
during amarginal overlapping of t he spawming peri ods.

Harper (6) recorded fecundity in fish 13.1 = [-19.1 along from
Bi g Bonita Creek ranging from 72 - 238 eggs. Roselund (11) found
that egg numbers varied from 6461,083 framChristmas Tree Lake
specimens 29.84 - 34.92 cmin length. Fish collected from Ord
Creek in 1962 and held by the Arizona Game and Pish Department,

yi el ded an average of 72 eggs perfemale in 1964. During 1969,
the same brood stock produced an average of 4,215 eggs per f enal e.
| n examining Bonita Creek specimens, Harper (6) found the snall est
mature female t0 be 13.0 cm long, While the smallest mature mule
was 14.5 e long. These sizes corresponded to aspawning age of
3 years. Two redds exam ned by Harper during his study contained
43 and 67 eggs. Since the fecundity ofall fish checked vas greater
t han this, he suggested that each of Salme apache may deposit eggs
in several redds during a single spawning season. Redds vere
constructed prinarily atthe downstream end of poolsinaw de
vari ety of substrates, water vel ocities, and water depths. The
peri od from egg deposition t 0 emergence of fry i n Big Boaita

Creek above 2500 maters ® |evatiou, he found fish |arger tham

17.0 e T.L., and 21.0 a T.L., comprised spproximately 21 percent
and 5 percent respectively of each populatiom. The present world
angling recordfor thl species is 36 em T.L. and wei ghed 1.64 kg.
This record fish vas taken from Bear Canyon Lake in 1973.

Conpetition and Predation: Conpetitive interaction vlth introduced
speci es has been the major cause of the S. apache decline. Iatro-
duced salmonids exhibit tendencies to outcompete Ari zona trout for
food and space and to prey upon them. | n addition tot he above,
rai nbow and cutthroattrout contaminate the Arizoma trout gene

pool through hybridization.

Higtorie Dir tributlon .

The former distribution of Salme apache is still somewhat confused
with that of Sal np gilae. Salmo apache occupied the hcadvaters of
the Litle Colorado, Salt, and San Francisco rivers (Figure 1).
Specimens collected by F. W. Chanberlain in 1904 fraK.P. Creek,
tributary of Blue River (SamFranciscoRiver drainage) exhi bited
spotting patterns of S._apache but showed hybrid influence (9).
However, | N Chamberlain's notes these fi sh were reported tohave a

-3-
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Figure 1. Indigenous distribution of Salmo gilae and Salmo
apache. Adapted from Behnke and Zarn, 1976
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XV.

distinct red band which is characteristic of S. gilae. Specinmens
collected in 1913 from Qak Creek (Verde River drainage) were identified
as hybrid s.Thesee % S. gtdeeri by Miller (9)m e n S

exhi bi ted n®rphologi cal™ characteristics of S. apache but spotting
patterns of S. gilae, suggesting apossible Intergrade of two species.
Therefore, at the geographical extremes of the historic salmald

range in Arizona, specimens have been col | ected which exhibit
characteristics of bot h speci es.

If the distrlbutloa patters holds true todrainage, the K. P. Creek
specimens (Blue River drainage ) should have been S. #achd. |
ot her specinmens of native trout collected fromthe Gla drainage
have been identifed as coming from $. gilaeissocki ncl udes
a recent collectloa (1973) from ittty Creek (Figure 2), tributary
a Eagl e Creek, tentatively identified by W. L. Mackley and R. R.
Miller as hybrid E.KFnrdnxQ. jkaf¥nderi.d i s a gr e e d
wth this ldentlflcatlon and suggested the Chitty Creek popul ation
IS asubspeci es ofSalmo apache. Field surveys currently underway
in the Blue, Little Colorado and Bl ack Riverdrai nages say help to
further our know edge of the historic dlstrlbutloa ofthese two
native trout species. The former widespread dl strlbutlon of S.
apache in the Black, White,and Little Col orado drai nages 1s
confirmed by present hybrid popul atl oss and docunented collections.
Many carly White Mountain area settlers reported the presence of
native trout which theyreferred to as 'yellowbellied, speckled
trout’ (Figure 3).

Present Knows Distribution

The present range of genmeticallypure S. apache popul ations is now
couflned to approximately 48 km (30 mi.) or less of small streans,
reduced from anestimated ori gi nal range of approximately 965 km

(600 ail.) (6).

Current survey records (13, and others) indicate natural popul atlous
of pure Salmo apache still renmain ina few streams on the Fort Apache
[ ndi an Reservation and Apache- Sl tgreaves National Forest as follows:

Boggy Creek ( Reservati on)

Crooked Creek (Reservation)

Sout h Fork Diamond Creek ( Reservati on)
East Fork Wiite R ver (Reservation)
Centerfire Creek (Apache-Sitgreaves NF)
Sol dier Creek (Apache-Sltgreaves NF)

Natural populatioms of 8. apache trout that fit most of thecriteria
for purity include:

Pirebox Creek (Reservation)
Little Diamond Creek (Reservation)

by
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VI.

Big Bonlta Cl eaega (Reservation)
Little Bonita Creek (Reservation)

Fl ash Creek (Reservation)

Paddy Creek (Reservation)

Boggy Creek (Apache-Sitgreavee NF)
Stinky Creek (Apache-Sitgreaves NF)

Natural populations of Arizona trout that have obviously been
hybridi zed with other salmonid species include:

Deep Creek (Reservatiom)
North Fork Dianond Creek (Reservation)
Paradi se Creek (Reservation)

Introduction efforts over the past few years have spread Arizona trout
into additional Wite Muntain waters as well as streams and |akes on
Mount Gr aham (Pinaleno Mountains, Coronado NF)andthe Kaibab Pl at eau
(Kaibab NF) (Table 1). The non-historic Introductloa sites were chosen
because they |acked anynative salmonids, and have provided the general
public achance to fish for this threatened native trout. Furt her

i ntroductions of S. apache should belimited to historic waters and
those non- hi stori c waters in whi ch the species has already been

i ntroduced.

In addition to the knowm popul ations listed above, ot her heedwat ers
and remote streams t hr oughout the \Wite Mountain area wmay contain
additional Arizona trout populations. Further surveys areneeded to
confirm the total diseribution of this species and its genetic purity
in some of the above localities. Many streanms in the White Mountain
area support trout popul ations which display both Arizoma and rainbow
trout characteristics. The presence of these hybrids suggests that
additional——and as yet unknown—~isolated headwat er areas may contain

pure S. apache popul ati ons.
Land Owmership

Al'l of the known sitessupporting native or introduced popul ations
of 8. aEache are found on national forests or the Fort Apache
I ndi an Reservati on.

Conservation Efforts

Conservation of Arizona trout vaafirst undertaken by the Wite Muntain
Apache Tribe in the late 1940's and 1950's.Atthattime, the only
known populations of this apeciea existed on the Fort Apache | ndian
Reservation and the Tribe was concerned with their preservation. Om
March 24, 1955, the Tribe cl osed sport fishing forthe species on all
Mount Baldy stresms that still contained whatwas believed to be pure
populationa of ‘ Apache trout.* Subsequently, other streamswere added
to those specified in the original reaol utl oa and were alsoclosed to



Table 1. Streans Into Wich Salmo apache Have Been Introduced.

YEARS POPULATI ON QUESTI ONABLE
STREAMS | NTRODUCED PRESENT PURE PURI TY | MPURE

North Canyon (Kaibab NF) 1963, 68 Yea X

Mami Creek (A-S NF) 1965, 67, 68 Yea X
G ant Creek System 1965, 68, 69 Yea X

(Coronado Nr)

Ash Creek (Coronado NF) 1965, 68, Yea

Mneral Creek (A-S NP) 1967, 68 YU X
Marijilida Creek 1968, 69 No

(Coronado NF)

Deadman Creek (Coronado NF) 1968, 69, 70 No

Gant Creek (A-S NF) 1969 Yu

Horton Creek (Tonto NF) 1971 No

San Creek (Reservationm) 1969, 70, 71, 72 YU X

Moon Creek (Reservation) 1969, 70, 71, 72  Yea X

Lee Valley Creek (A-S NF) 1977 No

Ord Creek (Reservation) 1980, 81 Yea X

Hurricane Creak 1981 - Yea X

(Reservati on)

Bear Ml | ow Creek (A-S NF) 1981 Yea X

Col eman Creek (A-S NF) 1981 Yea X

Lee Valley Creek (A-SNP) 1982 Yea X



angling. Interest la the species continued and substantially
increased during the early 1960's, resulting in fishery surveys
carried out by the US. Fish and Wldlife Service and the Arizona
Game and Fish Departnent in cooperation with the Wite Muntain
Apache Tribe to determine the exact status of the fish. In
conjunction with these surveys, the ArizonaGane and Fish Departnent,
again in cooperation vith the Tribe and Fishsad Wldlife Service,
entered into ahatchery propagation program Pure strain Salmeo
aPache ware col l ected from Ord Creek, on the Fort Apache Indian
eservation in 1962, and successfully propagated at the Department's
Sterling Springs Hatchery near Flagstaff. Resulting progeny were
introduced into Christmas Tree, Bear Canyon, Becker and Lee Valley

| akes and prepared streams on the Apache-Sltgreaves Kalbab, Tonto
and Coronado National Forests. The stocking continued from 1965
through 1974. The Arizona native trout vaerecomended for |nclualoa
inthe Secretary. of the Interior's list of rare and endangered
species in 1964 and officially listed as endangered by I.U C N

(Red Data Book, IV-Pices) in 1969.

In a Tribal resolution dated Novenber 10, 1964, the \Wite Muntain
Apache Tribe adopted anmanagenent plan proposed bythe U S. Fish
and Wldlife Service. Thisplan called forthe reclamation of
streams and t he constructionof fish barriers and |akes for the
reintroduction ofthe Arizoma trout. As part of this plan, the
Tribe reclaimed Sun and Moon creeks and conatructad an inpoundnent
(Christmas Tree Lake) at their confluence to help preserve this
native fish. 1In 1965 the tribe, by resolution, closed Od Creek,
the upper reaches of East Fork of \Wite River, Paradi se Creek and
their tributaries to fishing. Christmas Tree Lake filled in the
early spring of 1967. Relntroductlona of the Arizona trout vere
made from Ord, Flrebox, and Deep creeks. In addition, fry from
the Ord Creek brood stock being held atSterling Springs Hatcher
were introduced at this tine. Fortheir preaervatlon efforts, the
Wit e Mountain Apache Tribe received the United States Department
of the Interior Conservatiom Service Award (1969).

The Endangered Speci es Act (P.L. 93-205)was passed by Congress

in 1973 andthe Arizoma trout waes brought under its protection.
Public and Tribal waters were closed to the taking of Arizona
troutin 1974. A recovery team was formed in 1975 and during

that year the Arizona trout wasone of the first endangered species
to be downlisted to threatened statue. Public waters were reopened
to fishing forthis species at that time, but waters on the Fort
Apache Indiam Reservation renained closed for takling S. apache.

VIT. Popul ation Limiting Factors

Historically, t he Arizoma trout, Salmo apache was the only salmonid
resident in the Bl ack, White,and Little Col orado Rl ver drainages.
Introduction of other trout species has reduced pure populations to




those existing la isolated headwater areas of the drainages described
above. To a |esser. extent,brown and brook trout limit S. apache
through conpetitive interaction. Rainbow trout |a the majof factor
limiting the peral atence of §. apache. Rybrldlzatlon between these
two species readily occurs, thereby contaminating pure S. apache
popul at i ona.
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"PART 11
RECOVERY STEP-DOMN PLAN
Narrative

The ultimate obj ective of the Arizona Trout Recovery Plan is the restoration
of Salmo apache t0 a non-threatened status. Initial conservation efforts

of the 1960-197) period have nade strides toward this goal. To date,

the species has progressed froma depleted, endangered resource to a
threatened entity. Management efforts for this species should result In
its recovery and delisting to non-threatened status. To achieve this

goal the recovery teemoutlines the follow ng actions.

1.0 Establish and/or maintain 30 self-sustaining discrete popul ations
of pure Arizona trout throughout its historic range. \hea this
goal has been achieved, the species shoul d be delisted.

1.1 survey and enhance those waters believed to contain pure
strains Of Salmo apache.

1.11 Survey streams containing Arizona trout periodically-at
least every three years=—to determne that they have not
become contaninated with exotic species nmor reduced to
dangerously low | evel S (near extinction). |f necessary
t0 determine the gemetic purity of these popul ations, and
if the popul ati on level warrants it,specimens will be
collected during these surveys and exam ned by conpetent
t axonomi st s.

1.12 Assess and nmaintain barrier effectiveness.
Conduct periodic inspections to determne efficiency of
natural and/or artlflclal barriers. Barrier height,
| ength and pernanence are necessary considerations. New
barrier coastructlon and those ia need of repair or replace-
ment should recei ve immediate attention.

1.13 Devel op methods t 0 nmi ntai n and increase exi sting populations.
]

1.131 Prohibit |atroducti oa of non-native salmonids i nto
vaters presently believed to contain pure Salmo

pmphal ati ons.

1. 132 Improve feedi ng, spawning and cover areas within the
e tremthrough physical wmanipulation within the stream
and encourage the practice of sound | and management
within the watershed.

1.2 Survey and enhance candidate waters.

(Candidate stream are those trout-type waters within the historic
raaga of Salme apache, generally confined to hi gher el evations,



t hat

possess natural barriers orpotential barrier sites that

prevent upstream novenent offish. These streams need aot
presently contain Apache trout, but they nust be within the
hi storic range.)

1.21

1.22

1.23

1.24

Conduct an intensive fishery survey.

Candi date Arizona trout waters will be subject to inten-

xsn .ensns. o Data on the physical, chemcal and biele-
glcal conmponents of the aquatic enviromment will be col | ected
and evaluatd to determne their suitability for salmonids.
Stream surveys willcoverthe entire leagth of the candi date
streams from barrier (site) to source waters.

Determine exi stence of natural barriers and/or sitesfor
artificial barriers, and their effectiveness.

Effective natural barriere have prevented the conplete loss
of this species fromgenetic swamping by introduced salmonids.
Candi dat e waters will be inspected throughout their |engths
to determne the present of natural barriers and/or potential
sites forartificial barrier construction.

Determne suitability of candi date streams for Arizona trout.
Utilizing data fra Sections 1.21 and 1. 22, each candidate

e trenm will be evaluated foritssuitability for Salmo apache,
and those watersfound suitable will be renovated and stocked
(see 1.24 and 1.25). Unsuitable waters will be elininated

as candidate streams Or alteredto inprove their eultabllity.
Alterations Of waters and/or their watershed will be approached
on a case-by=-case basis.

Prepare the candi date stream for Salme apache.

Construct artificial barriersif needed. Renovate Stream to
renove ot her salmomid species thatwould hybridize or conpete
Wi th the Arizoma trout. No Arizona trout will be introduced
until the success of this portion ofthe program s verified.

I ntroduce Arizoma trout and reclassify the candi date stream
to known stream status. \Wen available, salvage operations

Wi Il return resident Salmo apache totheir original streams
after renovati on. Introductions INto e 40N O where Arizona
trout have hybridized or beenextirpated will be nmade with
popul ati ons from conti guous streamswhere pure S. apache

st ock is available. Hatchery stock will be used_only vhen

wi | d stock of close ancestry 1s not available. Once a suc-
cessful introducti on has been accomplished, t he stream will
be recl aeel fied ae akaowm Arizona trout stream. Records of
each introduction shoul d be carefully maintainedbdy al| parties
and deposited with Arizona Game and Fish andthe U S. Plsh and
Wildlifs Service.




1.3 Maintain a hatchery brood stock of Arizona trout. This action
will serve the threefold purpose of: creating a refugium for
this species in the event of a cataclyem c occurrence in the
species' native range; providing a source offish for expanding
its present range im historic habitat when conditions are
suitable; and providing fish for an expanded sport fishery.

1.31 Develop criteria for selection and acqulsltlon of new
brood fish. O primary concern are criteria to prevent
total donestication, inbreeding, disease, hybridization
and nai ntenance of genetically distinct forns.

1.32 Devel op guidelines for maintenance of brood fish in hatch-
eries. These should include, but are not limted to,
di sease work, vater quality requirements, dietary require-
ments and a plan to insure genetic purity. As fish die
orare planted, they should be replaced with wild stock
in order to preserve the wild genotype.

1.33 Develop guldelinee forthe disposal of hatchery reared
fish. Once the hatchery program gets into full production,
ffeh will be removed on a regular basis. Areas selected
tn this phase of the recovery work should follow the ecri-
teria outlined under Section 1.2 of this recovery plan.
Every effort should be made to Ineure that these selected
habitats lend themsel ves to self-sustaining popul ations
and are within the historic range of the species. Fish
should net be stocked into habitats which already contain
S. apache to insure the preeervatfon of a gene pool which
Tas evolved to neet the unique requiremeata of their par-
ticular habi t at .

1.4 Study the ecol ogy of Arizona trout.

1.41 Conduct a reviewofal | literature pertaiaiag toArizona
trout in order to determne subjects for future study.

1.42 Conduct life hi story research on Arizoma trout |a those
real ns where the information ts not available or |0 inade-
quate, such as (a) habitat requirements, (b) conpetition
ad its effects on popul ation size, (c) taxonomy Of iso-
lated popul ations. Additiomnal infornation is also aeeded
on reproduction, groweh, behavior, physiology, tenperature
tol erances, and genetic swamping.

1.43 Develop nmethods ofidentifying pure popul ati ons of Arizona
troutin tefield, orby personnel with only a limted
t axonai ¢ background.



1.44 Investigate and pronote the suitabllity of Arizona trout
to support sport fishing pressures. Popular support for
endangered or threatened species is not in itself a means
- recovery . However, the public demand for Arizona trout
as a game fish has already been strongly eetabliehed and
Wi ll continue to be a consideration fa itS recovery. Lack
of management information Was one factor that lead to its
original decline (Figure 3). Recovery of the species wll
be partially dependent upon the devel opment of valid con-
servation regulations that allow the species to be harvested
on a sustained yield basis.

2.0 Survey and manage Arizoms trout popul ations presently existing ia
waters outside the historic range. Several waters have bean stocked
with S. apache within the last 20 years that are outside the historic
range of this species (Table 1). The Recovery Team recommends
t hese waters be surveyed to determine populationm Statue Of Arizona
trout. This program shoul d not be expanded beyond the present
wat ers (Pinalemo Mountains and North Raibab Pl ateau) until such
tine as all waters determined suitable within the historic range
have re-eetablished Arizona trout populations.

2.1 Survey existing Arizona trout popul ations.
Narrative sinilar to Section 1.11.

2.2 Determinebarrier effectiveness.
Narrative simlar to Section l.12.

2.3 Develop nethods to maintain and increase exieting popul ations.
Narrative simlar toSection 1.13.

3.0 Provide habitat protection through inplenentation of |and management
practices, programs and acquisitions. Salmo apache appears to be a
relict species, maintaining its highest demsity I N pristine habitats.
Most | and areae today are subject to various perturbations resulting
from | and management practicea, leaving few pristine areae available
to species dependent upoo that typeofhabitat. Managenent techniques
aust be developed for these remaining fragile habitats that will
maintain and i N"prove conditions f Or Arizoma trout whi | e acconmmodati ng
ocher land uses when feasible.

3.1 Devel op and apply grazingpractices that maintain Arizoma trout
habitat. In the Southwest, |ivestock grazing has |long been a
domi nant use of the watersheds. Water ts the key to |ivestock
distribution and forage use. Historically, watering areas such
as streams, springs and wetlands have been ® buaed and have deteri-
orat ed because Of mismanagement Or | ack oflivestock management in
these fragile areas.



Ri parian vegetation in many areas has been elimnated or exten-
‘sively reduced. As a result, these vegetative comunities are
unabl e to reproduce successfully, provide shade to aneliorate

wat er tenperatures, functloa as energy sources, or mninize
erosi on and aedi nentat| oa.

Since grazing onpublic lands (including vllderaesa) is provided
for by law, it is an activity that nmust be coordinated la order
to maintain or improve stream riparlan and watershed conditions
la Arizona trout habitats. Hi gher elevation sites will respond
positively and quickly to grazing systems designed torestore
stream habitat conditions, whereas sites at |over elevations
vl probably require nore severe restraints, such as protective
fencing. Planting native shrubs and trees within these riparlan
sites will hasten the vegetative recovery,assuning adequate
protection from |ivestock canbe afforded the aev plants.

3.2 Develop and apply logging and eilvacultural practices that main-
tain Arizona trout habitat. Tinber harvesting actlvltlee
primarily | ncrease soil disturbance and increase the possibllity
of organic and inorganic solids reaching fragile trout habitat.
Renoval oftrees adjacent to strew can |ead to increased
sedi nentation and hi gher water t enper at ur es.

Intermittent tributaries frequently provide spawning sites and

key babitat for frywhich restock the main perennial etreeme.
Spring runoff usually determ nes the extent these internittent
tributariee are usede Therefore, along the channels ofinter-
mittent tributaries, buffer tones ofundergrowth vegetation should
be preserved as filter stripe toprevent washing of sediment into
perenni al streams. Soll disturbance in these Intermtteat tribu=-
taries should be held to a nininumby restricting skidding and
road comstruction Within the buffer stripe.

Buffer stripe are reconmended along all perennial strew that
support or have the potential ofsupporting Arizona trout. Con-
figuration of these stripe will vary with topography, soil type,
adj acent habitat type and stream norphol ogy, but generally they
shoul d be 100 feet wide (level ground) on each side of the stream
plus 4 feet of buffer width for each 1% increase La slope between
the streamand the uphill side of the terrain. These vegetational
zones will provi de stream shading and filter w nd- and water-borne
soil moving Into the stream. O her uses of the buffer zoneshall
not be detrimental to Arizona trout habitat.

3.3 Develop and apply other land use criteria as progrw affect
Arizona trout habitat.



Mning: Mning activities often produce effluents that are

toxic to fish. Each proposed m ning operation within the water-
‘'shed of an Arizona trout popul ation should be critically reviewed.
Because of the trenendous variety of potential problw, this wll
require consideration on acase-by-case basis. The review of each
mning operation should include the necessary steps amd action to
prevent any toxic effluent fromentering strew occupied by, or
that have potential for reintroduction of Arizona trout.

Chemicals: The use ofchenicals withian the watershed of an Arizona
trout population should receive critical review and uuet include
all necessary steps to preclude adverse effects. Again, this
review Wi || have tobe made on a caee-by-case basis.

Instream fl OW. In Order tomaintain Arizona trout habitat im
known and candi date strew, adequate instresa f|ow rates mnust
be naintained and assured. If edeqwt e f£lows are not assur ed,
future diverslone coul d reduce or eliminate exi sting trout habitat.

Fire managenent: |ntensive wildfires that consume extensive areas
of vegetation could result in the |lose of a major portion of the
exi sting Arizona trout habit at.

Fuel reduction ia high risk areas shoul d be acconplished by the
pile and burn or prescribed broadcast method. Fire @ uppreeeion
shoul d receive Ngh priority within Arizona trout vatersheds.
During small fire ® ituatioue, wchauical disturbance of the stream
bed coul d infliet greateraquati C and riparian resource damage
than the fire itself. Fire retardente have the potential to
adversely affect water quality. The results of the application

of such retardente shoul d be considered before their prescribed
use ts ordered. As a goal, strive to keep retardante a wminimua
of one-fourth mle fromstreans.

3.4 Develop and apply recreation standards ae they affect Arizona

trout habitat. Most Arizoma trout habitat ie l[ocated in high,
cool climates which are highly desirabl e fore-r recreational
use. The presence ofwateradds au additional attraction for
recreationists.

Dispersed recreational we should be the goal in stream side nmanage-
ment unite. The objective should be tomaintain high water quality
tn these sites, W th recreational use as secondary inportance. Lake
habitats should also be managed for water quality; however, these
situations are somewhat artificial andincreased recreational use

at these sites can usually be tolerated 1f facilltiee are provided.

3.5 Devel op and apply roed conetructon standards as they affect Arizona

trout habitat. Afull restoration program should provide for
herbaceoue vegetation tobe eetabllehed in a tinely manner on



di sturbed areas such as roads, skid trails, and Iandings.

Al road cut and fill slopes should be revegetated immediately
after construction, using such neasures as matting, nulching,
fertilizing and planting. Stabilize all tenmporary roads by
draining, revegetating and closing.

Crossing perennial strew should be discouraged unless there are
no other feaelble alternatives to gaining access to "an area. |f
crossings are necessary, culvertsand bridges--tenporary and

per manent - - shoul d be designed and constructed to allow free-
flowing water and not present a barrier to fish novement. Design
of the crossing should also mnimze construction disturbance.

Dunping waste material fromroad mal ateaance and backfill into
known or candi date Arizona trout waters should net be permtted.

Special neasures to prevent accelerated erosion resulting from

road drainage will be required |a mostsituations. The design

and nal atenance of such energy diselpatore will be a significant
step la reduclag accelerated soil novenment.

Maintenance Of existing roads and the closure of those roade. aot
receiving maiateaance will hel p reduce sedinentation.

The |[ocation of mning pits (gravel, rocks, etc)should be well
outside the flood plain to prevent sedimentation ofcritical
stream habitat.

3.6 Specific habitat needs, in addition to those already discussed,
shoul d be determined. Methods of assessing the inportance of
stream i nprovement structures, pool-riffle ratios, artificial
and natural cover, spawning substrate, aad the associated
rlparian comunity shoul d be devel oped and | nprovenents inple-
ment ed when found to be beneficial t0 the species.

Provi de adequate enforcement of all Federal, State and Tribal |aws

and regulations to0 insure protection of S. apache. Laws and regul ations
concerni ng harvest, pol lution and protection are adequate for the
preservation of Arizona trout. The weak links la the e aforcenent

effort are lack of: (1) available manpower; (2) eaforcwnt by |aw
officers, and (3) criminal prosecution. Everyeffort should be

made to educate officers and courts of the tmportamce of enforcing

laws and regul ations which provide protection for Arizoma trout.

Devel op public support ofthe Arizoma troutprogram through an infor-
mation and education canpaign.
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PART Il - IMPLEMENTATION SCHEDULE

) [ [ | IRESPONSTBLE AGENCY FI'SCAL YEAR COSTS | COMMENTS
GENERAL | PLAN TASK | TASK # ] PRORITY # | TASK | FWS | OTHER (EST.) |
CATEGCRY | | | | DUMTI ON |REGION| PROGRAM| | 7YB4 [ FY85 |
a) | (2) I Q) | (4) I (5) : (6) : (6a) : Nl I(8) II : : (9)
| | l .
M3 I Survey, inventoryand} 1.11 | 1 | ongoing | 2 | SE tusps | 2,000} 2,000{ 2,000{ nearing
|enhanceknown Arizona | | | I | AGFD | | | I conpl etion
| troutwaters. | | | | | WMAT | | i
| | | | | | | | | | |
113 I Survey and enhance 1.2 i 2 l ongoing | 2 | | USPS | 2,000] 2,000| 2,000 Work pro-
| candi date waters [ | | | WMAT | I I gressing well
| I I | | AGFD | I
| | | | | | | | I
M1 | Maintain hatchery I 1.3 | 3 longoing | 2 | FR | AGFD 13,500| 3,500 4,000}
| bt ookrtock. | | | | I |
| | i | | | | I
14 | Literature review I 1.41 | 3 | 2 yrse | 2 SE | AGFD | conpl ete | [
| | | I | | | |
[ I [ | I | | | |
R14 IConduct |ife history | 1.42 | 2 | ongoi ng 2 | SE, FR | AGFD 10,000}10,000 5,000|
| rerearch I ' | USPS | |
| I | I I I | WMAT | I |
| | | | | | | | |
RS | Devel op method, of | 1.43 | 1 | 2 yrs. 2 | SE | USPS  10,000)10,000 10,000| partially
| determning genetic | | [ I | ! | conpl et ed
| purity | I | | I |
| | | | | | | I
M? | Suitability of Arizona) l.44 | 3 | 3 yrs. |2 | | AGFD conpl ete | |
| trout to rupport a | | | I | | WMAT | |
| fishery | | | | I
| | | | | | | | |
M2 | Survey,inventory andf 2.0 3 I ongoing | 2 | | AGFD 1,000{ 1,000 1,000}
| manage popul ations in | | : : | | USPS
l |

nonhi storic range. |
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- IMPLEMENTATION SCHEDULE

| { { | IRESPONSIBLE AGENCY _ FI SCAL YEAR CUSTS COMMENTS
. GENERAL | PLAN TASK ITASK# | PRIORITY # | TASK |FWS | OTHER (EST.)
CATEGORY| | | DURATI ON TREGIDN] PROGRAMI| )} FY84 | FY85| FY86 |
() (2) | @ 1 (4) I (5) 1(6) | (6a) | (7 | (8) | l : (9)
M3 | Provide habitat pro- | 3.0 [ 2 ongoing 2 SE | USPS | 3,000| 4,000} 4,000}
| tection and maint- | | | | HR | WMAT | | | [
| enance | ( | | | | | |
| | [ I | | | | | ]
02 | Enforce laws and 14.0 | 2 | ongoing | 2 LE | AGFD |10,000}10,000}10,000]
| regul ationa | i | | WMAT | | |
| | | | | | | | |
| | | | | | | | | | |
ol | Information and 15.0 | 3 I ongoing |21 PAOIAGFD| 1, 5001 1,500| 1,500}
| ' Education program. | | | | | WMAT | | |
| | I | | | USFS | | I
\ | [ | - | | | | |
| | | | | | i | | |
| | | | | | l | | |
| | | | | | | | | |
| I | I | | | | | |
| | | | | | |
| | [ | | | | | | |
[ | | | | | | | | |
| | | | | | | | | |
| | | | | | | I- I |
| | | | | | | | | |
| | | | | | | | | |
| | | | | | I | |
| | | | | | | | | | |
| | | | | | | | | |
i | | | | | I |
| | | | | [ | | | |
| | | | | | | | | |
| | | | | | | | | |
| | i | i | I 1 | i I




Al

A-2

B-

B-2

o

c-2

c-3

C-4

C-S

C-6

c-7

Comments on questions about the Arizona Trout Recovery Plan

The entire Budget table has been revised as per these directions.
Cost (dollars and man days) are estimted to acconplish objectives
if tasks are contracted to outside firma.

The species will be reconmended for delisting when 30 self-sus-
taining popul ations are established.

Paragraph 1.2 (now 1.3) has now been anended in the Budget table
to show Tribal participation in the rearing of Salme apache.

W\ agree the \Wite Muntain Apache Tribe will play an inportant
part in the recovery of Salnp_apache. Al recovery efforts on the
Fort Apache Reservation w1l Dbe closely coordinated with the Tribe.

Al work on the Fort Apache Reservation lands will be coordinated
with the Tribe.

These comments have been clarified in the plan, see pages 9-12.

The Arizona Trout Recovery Plan has been devel oped to coordinate
recovery efforts bet ween agencies. On-ground i npl ementation of the
recommendations, i ncl udi ng aaaeaaanent of the actioms under the
National Environnental Policy Act, 1s the responsibility of the .

| and managers.

1.3-1.337 now refers to 1.4-1.45; ecol ogi cal studies. Enough of
the basic life history data is now available on this species to
initiate recovery actions. More data will be necessary to accom
plish the overall objective of the Plan.

The problem addressed here is the effects ofovergrazing, not of
grazing per se. |t is doubtful that'-game animals al one on the
reservation (deer, elk) will remove enough of the riparian vege-
tation to produce these eff acts. Gane aninmals and domestic live-
9 tock may overgraze a streambottom and i N those cases t he recomen-
dation has been made to control |ivestock usage. The decision to
i npl ement the recomendation will be the |and manager's. Land
managers will beart he costs fort hese controls.

The Recovery Plan cannot "prohibit" road croaeinge of Arizona trout
streans. It does recomend that such crossings be avoided whenever
possi bl e and suggests guidelines when crossings are unavoi dabl e.

Li vest ock should. be managed i n Arizouma trout habitats for the
benefit of the trout.



C-8 This recomendation has been incorporated into the final Plan.

c-9 Agree. But regulation of recreation rather than prohibition is
nore |ikely.

€-10 Fire retardants are usually applied in high concentrations to | ocal
areas. Fertilizers are thinly spread over wide areas. Properly
applied, fertilizers will not affect aquatic habitats as do fire
retardants. Inproperly applied, the results would be simlar.

C-11 In cases where conpromise is inpoaaible, the Endangered Species
Actstates that Federal |and managers will give threatened species
precedence.

C-12 Recovery activities start upon approval of the Recovery Plan.

D1 These recommendations have been incorporated into the final Recovery
Pl an.

D-2 The Recovery Plan recognizes populations of Arizonatrout introduced
outside their native range sinply as potential gene pools. No change
in listing of these populations is recomended at present as they are
being managed j O0i ntly by Arizona Game and Fi sh Department and the
Forest Service. Future reintroductions arerecommended only for the
historic range of this species.

D3 Item 3.0 identified some Of the habitat problama Arizona trout
populations are presently facing. Because Of the broad aspect .
of eon of these problama (grazing, | o0ggi ng, =mining), only their
general nature has been identified and Sone recommendations made
to reduce orelimnate them Site specific implementation of these
recomendations are |eft to organizations (private, state, Federal)
managing Arizona trout habitat.

D=4 This portion of the Recovery Plan baabeen revised. The primary
purpose of abuffer strip aloagawater-course is protection of
the stream ecosystem. Qher activities within the buffer atrips
shoul d be considered through their 'inpact on the threatened Arizona
trout. The Recovery Pl an makes recommendations for Ari zona trout
habi tat managenent that wil| =meet the present and future needs of
of the species. Implementation Of those recomandationa is the
prerogative of the land manager.

DS At this tim it isimpossible t0 state all of the water quality
paraneters necessary to support Arizonatrout. However, these
parameters are presently being met,at |east at a winimum | evel,
in the streams that now support this species. No mining effluent
should be allowed to enter Arizonatroutstreams that coul d degrade
the present water quality.



D-6

D-7

D-8

D-9
E-

F-

As in the preceding answers, existing Arizona trout habitats
presently support the species. These habitats should be main-
tained as they are unless the change can be shown to be beneficial
to Arizonatrout populations. Water rights should be addressed by
| and managers in areas where additional withdrawal s may jeopardize
Arizona trout habitats.

The recomendations for specific fuel managenment techniques al ong
Arizona trout streams (pile and bum orprescribed broadcast) are
made to reduce the inpact on the threatened species' habitat.
Qther nmethods that would acconplish the same goal woul d likewise
be acceptabl e.

The recomendation notes a problem and suggests an answer. QO her
answers that acconplish the same goal would |ikew se be acceptable.

Agree. This has been Incorporated Into 3.6.

Detennlaatloa of the purity of Arizona trout is an inportant portion
of the reintroduction and hatchery broodstock program (see 1.25

and 1.31). A recent report by the Forest Service (Rinne, J.N.

1978. Distrlbutlon of pure populations of the native Arizona trout,
Salmo apache Miller — Areport to old |a the managenent and recovery
of a threatened species of fish. Rocky Muntain Forest and Range
Experimental Station, Tempe, Arizona, 60 pages) |s one portion of

t hat program.

This recomnendation hen been incorporated Into the final Recovery
Plan (1.25). The State of Arizona has been documenting all Arizona
trout stocking and will continue to do se. In addition, the U.S.
Fishand Wl dlife Service ia entering Section 7 consultation under
the Endangered Species Act of 1973 before introducing non-native
fish species anywhere into the Col orado River basin. Non-native
fish species that mght jeopardize the threatened species will not
be introduced into existing Arizona trout waters by the Fish and
Wl dlife Service orthe State of Arizona.
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Dear Bill:

W\ have reviewed the draft Arizona Trout Recovery Plan and' coael der itas a whole
to be ad'ob extremely well done. Oursole concernis wth page 29 detailing target
dates, division of responsibllltlee anong the various administrative entities, and break-
down of costs. The information in this table raises.more questions than it answers.

) To begin wth, the table headings need clarification. Presumably "Target Date"
eans the year when a particular activity IS or wastobe initiated. If this is what it
neans some other deelgnatloa should be used. Also, arethese fiscal or cal endar years?
Does "year one" nean Jan.l-Dec.31,1977 or July 1,1977-June 30,1978?

There 1is noclearcut division Of responsibility i ndicated, particularly regarding
costs. |f responsibility |s "State/FWs", does |t nean estimated costs are expected to be
evenly split between two agencies?

Wiat is the basis for the cost estinmates? and why the significant difference in
estimted cost in some casesfromyear 1 to year 2 to year 3? The first Itemin this
table predicts the need for$13,500 forthe first year. How many mandays of work does
this represent? How much of the $13,500 Isfor other than personal services? Wy
does the estimated cost in the second year drop to $5 000 and then junp to$35,000 in

the third year? W are unable to pet a cluetosuch wide variances in costs fromthe
narrative portion of the plan.

Estimates Of costs for year 4 are left |a question for wet items. Presumably
this I's intended to suggest theuncertainty of any need to continuethe program beyond
year 3 or 4. This raises an inportant question that the team should address in this
pl an: Atwhat point W || the program be consideredasuccess allowing this species to
be de-classified tonon-threatened status? How will we know when that happy day has
arrived?

| feel that the adm nistrators of this agency nust have answers to such questions
to guide themin decision waking.

Sincerely,
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R J. Stephens

Regional Director

Fish and Wldlife Service .

P. 0. Box 1306

Al buquer que, New Mexico 87103

pear M. St ephena:

Attached you will find the draft of the Arizona Trout Recovery
Plan.  After reviewing the plan, the only comments we have are
contained on the last page. Activity designator 1.2. maintain
hat chery broodat ock of arzonatrout. The tribe is la the process
of building ahatchery, and is considering maintaining a brood-
stock to reintroduce into the renovated portions of streans.
Activity designator 1.33 = conduct research on Arizona tout.

The tribe will be the contact for research conducted on tribal
landa.

Designator 5.0 develop public support through I &E prograns.

The tribe will have to be an cooperator on this also. This
program will be necessary to gantribal member support of the
programs needed for stream renovatioms, etc.

Thank you for t he opportumity to comment on this i nportant project.

Sincerely,

Phillip R Scago, Jr., Director
VWiite Muntain Recreation Enterprise
WHITE MOUNTAIN APACHE TRI BE

At t achnent
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MR 478



S~ —
/71-

United States Department of the Interior

BUREAU OF INDIAN AFFAIRS
FORT APACHE AGENCY
Whiteriver, Arizona 8591]

(602) 338-4364 Ext. 232

MAR 15 1978 ' :j sy -

M. W.0. Nelson Jr. 5"; - g

Regional Director, Region 2 . b v_
Fish and Wildlife Service P ,

P.O. Box 1306

Albuquerque, New Mexico 87103

Dear M. Nelson: | .
Caments on the proposed Arizona Trout Recovery Plan are as follows: ' _.:._______}

! . T
' [
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We suggest that befare campleting and implementing the plan that all investigations
'I and studies be completed and approval cbtained from the Tribal Council after they
C have been fully informed as to how the proposed actions would affect all their re-
sources and their use and development in the future. This would include timber,
grazing, all types of outdoor recreation, wildlife and other fish species and land
and/or water uses such as irrigation, industrial, roads and homesites.

Following ar € more detailed Staff comments:

1.0

&

','gllC4~ £

O\UTION,

p) &
Yipa 3

77g.1071®

"native range" - define (historical distribution or present known
distribution?) . Earlier statements indicate uncertainty as to his-
torical distribution and to a lesser extent as to present distribu-
tion (in an unhybridized state). The question cames to mind as to
the feasibility of attempting to establish and/or maintain populations
in all waters probably once occupied by the pure strain of Salmo
apache.

*In addition", detailed evaluations... existing Stats. who W || be
involved in evaluating land use patterms and detemmining stream and
watershed improvement measures to "be considered and initiated for
habitate determined to' beé unsuitabl’e for re-introduction inh itsS ex-
isting state"? Will this survey include a camprehensive study including,
alternatives for the long term best interests of the Apache tribe

and the costs of proposed actions and measures an each of the waters?
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be acquired before proposing LO? |

20 3.0 "while accamodating other | and uses when feasible".
@ The tribal council should determine feasibility on tribal lands

Tage : :
@ 19 & 20 1.3-1337 Shoul d not more answers to questions posed in these study areas

after a tharough study of costs, benefits, etc. Of any proposed
deci sions and actions.

3.1 Grazing Standards

Much of the existing remote habitat of the trout on the reservation is
located in the spruce-fir or upper mixed conifer types. The only realistic
livestock carrying capacity in much of these types is within or closely
adj acenttotheriparianvegetation. It is possible that the only sure
grazing standard to protect the fish habitat would be exclusion of damestic
livestodc. Would such standards also be applied to wildlife (el k) and wild

@ horses?

How low (Lower elevaticns) and to what extent "throughout its native range"
would consideration be give to habitat control? This might cause consideral
conflict with livestock interests not only in regards to forage utilization
but also livestock movement and hauling procedures.

Who would bear the cost of fencing, construction and maintenance?.

3.2 What of road crossing of streams - will they be prohibited? | f buf f er zones
"shall be managed only for stream enhancement®. Does this mean domestic
livestock will be excluded or livestock management a secandary wnsi deration?

3.3 The resource damage mentioned in paragraph 5 refers to theaquaticresource
and not the timber resource.

3.4 "increased recreational use” in remote areas will impact primarily on the
riparian habitat and toleration may not be as liberal as i npli ed. Facili-
ties will also be a two edged sword in such areas. Recreation use may also
have to be prohibited to maintain the habitat.

3.6 Effect of fertilization on habitat? If concerned about fire retardents ef-
fect on water quality (sec. 3.3) why not fertilizers in this section. Both
are being used in an attempt to minimize soil movement by vegetation stabi-
lization on critical slopes (one to maintain the other to restore).




Mai nt enanceonsoi | surface roads may contribute more potential sediment
than no maintenance. (as most people consider maintenance as grading t he
roads) also may damage the reestablished vegetation. Roads in fact should
not be permitted at all in critical areas as revegetation and soil movement
may be very speculative for a mamber of years. And very costly if prepared
attempts have to be made. It may not be possible { 0 campramise. It will
be fish or timber on many areas.

We trust that all barrier work will receive the same concerns as other acti-
vities in the area.

What is the target date for start of activity?
Sincerely yours,

e Ps.

Superintendent
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UNITED States DEPARTMENT o FAGRrRICULTURE
FOREST seERVICE
Region 3
517 Gold Avenue, SW.
Albuquerque, New Mexico 87102

W. 0. Nelson, Jr., Regional Director
Fish and Wildlife Service, USDI

P.0. 80x 1306

Albuquerque, New Mexico 87102

Dear Mr. Nelson:

- omT
We have reviewed the draft recovery plan for the Arizona Trout, — Tff"{‘
Salmo apache, dated July 25, 1977. The plan represents a good ——""""" »—

beginning, but we have several questions we would like to resolve
before we endorse the plan.

1. The primary objective (1.0) is unclear and indefinite. Is
it the objective to restore the Arizona Trout to all of its historic
range? At what point can the species be delisted and how will that
point be recognized? 80th the objective and the step down portion
should indicate the priority streams which could be managed for
Arizona Trout, the estimated populations by stream, and the total
population needed to delist the species. The rationale for selecting
a stream for reintroduction should be detailed. Supportive information,
such as the physical qualities and condition, estimated production and
ability of the stream to sustain a population under various levels,
and the ability of the stream to sustain the species through possible
natural disasters could be stated.

2. The secondary objective relates to the management of the
Arizona Trout populations in non-historic range. Isitthe objective
to manage these populations as listed species? The implication is
that such populations should be delisted. and we agree. But, perhaps
threatened status is appropriate until populations in historic range
are secure.

3. The tertiary objective (3.0) relates to habitat management
and it directs land management agencies to specified courses of
action. It would be more helpful if the plan would specify needed
tasks to be accomplished or conditions to be reached. Generally
throughout the 3.0 section the plan needs to be revised to describe
the habitat and fish management factors necessary to sustain the
species.

It is the responsibility of the land management agency to specify
and implement the resource coordination measureshneiﬁﬁ?,f@.&;otqet
and enhance the habitat. FWS REG.2
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Several examples follow from the plan:

3.2 Buffer Zones. It is a standard practice to use buffer zones

to coordinate logging activities with the fishery resource needs.

The statement that "buffer zones shall be managed only for stream
enhancement" is inappropriate for the plan. This land use allocation
is the prerogative of the land manager.

3.3 Mining. The plan should state the necessary water quality
standards needed for the Arizona Trout. The land managing agency
will deal with mining effluents.

Instream Flow. If stream dfversions are damaging Arizona Trout
populations, the plan should identify these. Otherwise, the
comment is too broad and serves no real purpose in such a complex
issue as water rights.

Fire Management. The plan notes the need for fuel management for
habitat protection, but it is inappropriate to specify a particular
fuel reduction method. Many factors relate to the selection of
the proper treatment method.

3.4 Allocations of Recreation Use. Again the comments are a proper
subject for the managing agency. The plan should not specify land
use allocations.

3.5Stream Improvement Structures. The installation of stream
improvement structures may not be appropriate to all streams. The

plan should address the pool-riffle ratio that is desirable for
Arizona Trout. If specific streams would benefit from such structures,
these could be noted.

We apologize for the lateness of our review, and hope our comments
will be helpful in getting an effective plan completed. We will be
happy to discuss our comments with you.

Sincerely,

st lne”

Deputy Regional Forester
Resources



THE UNIVERSITY OF MICHIGAN
ANN ARBOR. MICHIGAN. U.S.A. 40109

MUSEUM OF ZOOLOGY Novenmber 30, 1977

Dr. Janes E. Johnson
Endangered Speci es Biol ogi st
Fish and Wldlife Service

P.O Box 1306

Al buquer que, New Mexico 87103

Dear Jim

Enclosed is the Arizona Trout Recovery Plan with my annotations.

The drawing does not do justice to this handsame species. If it
woul d help, | would be happy to send a photo of the holotype to aid in
redoing the illustration.

My chief worry about the recovery work on Salmo apache arose at the

Grand Junction DFC meeting when a color slide (said to be this species)
@ was shown forthe Christmas Tree Lake population. It was clearly a

hybrid although | understand (letter from R nne dated 9 Dec. 1976)
that t he Christmas Tree Lake stock i s consi dered as one of the "pure"
populations of Arizona trout by the Recovery Team

The inportance of accurate determination of pure stock of S. apache
cannot be overenphasi zed; ifi ndividual s containing rainbow genes are
used for reestablishment of the species the primary purpose of the
recovery plan will be defeated.

It is a shane that the original Od Creek stock reared at the
Sterling Springs Hatchery in Cak Creek Canyon (from which the karyotype
of S. apache was determined) was "lost". \Wen | was there in 1964 the
stock was in excellent condition under the watchful eye of Mnnie

McFar | and.

“Wether the Recovery Team is taking adequate steps toassure that
hybri di zed stock is not being utilized for stocking or reestablishnment
| cannot determne forcertain fromthe present draft.

Sincerely,

s

Robert R Mller
curator of Fi shes
Enc.
RRM: ko
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W. 0. Nelson

Regional Director

U. S. Department of Interior
Fish and Wildlife Service
P.O. Box 1306

Albuquerque, New Mexico 87103

Dear Mr. Nelson

| have reviewed both the Gi la and Apache trout (draft) recovery plans, and /
commented directly on the copies that | was supplied--they are enclosed.

| am especially impressed with the plan for S.¢lflé& s uperior to

any other recovery plan | have had the opportunity to examine, including

a few for terrestrial vertebrates. The writing Is concise and professional,
the propoeals are brief and obviously well thought out, and format i® except-
ional lywell organized. The team is to be highly commended for this piece
of work!!!

Especially important, and somsthing that shauld be incorporated into the
plan for S. apache, is the emphasison careful evaluation of sport fishing
potentials, Impacts, and so on for S.gflaaich a section was avail-
able for the Colorado River squawfish we would not now see such a problem
in its re-establ Ishmant in the lower Colorado River basin.

With reference to the plan Pot S.apache, | strondy recommend a major and
formalized statement relative to the necessity for documentation of _all
stockings of that species, and of_S. qalrdneri within the range of the
native. This has yet to be done, in detail , and certainly can be accompl-
ished by determined effort and search of all stocking records available from
federal, state, and perhaps private (Apache Tri bal records?) sources. Unti |
we have documentation, we wmust work backwards from extant specimens and
through the horrors of variation found in populations of trouts from the
White Mountain area.

Again, many of my comments are editorial In nature, and should be taken as
such.

Thank you for the opportunity to review these plans in drafi form. If
there are problems in reading some of my comments (in my scrawl), please
ccntact me.

Sincerely, | ;
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